!cvonuo to Bath Beach, Bensonhurst and

| Coney Island.

' In October, 1907, the Public" Service
Commission authorized the construction
of the Fourth avenue route and dw up
detailed plans. In May, 1808, the com-

oS mission received bids for the construotion

Three Classes of Wark, Flevated, Surfsve | of the proposed road in six sections, at a

and Subway, A1l in the Plans for Bet= | total cost of about $13,000,000.

ter and Faster Handling of Boith, Before the Board of Estimate could take
the Freight and Passeager Trafio, | officlal action to appropriate the money

. oty LS . . necessary it was served with a tax-

The opening of the Krie Canal in 1825 ayer's Injunction swarn out by Jelferson

8 ) at W tt V| P
5 gv&:e:i:it!;ém:: {:_" ““ “’S wheat traffio | M. Levy on behalf of Comptroller Metz.

former chan- | 70",

3 ¢ s . | This injungtion prevented the board from
% nels, the St. Lawrence and Chesapeake | . :

¢ Bay routes, to the Hudson River and made f“,‘:i‘;‘;d"_'“ '?r :ontrncw :;’ thorst\;xoce‘;:f\.l.l

¢ New York city the nationual port ot eutry | Dlacers until the exact ¢ telobee ed t:
i and centre of export trade. 'The result-! debt i“"‘;"""ml t‘npa.oity had been deter-
. growth of the city in extent and in | mined. The debt limit ?u«mon is now
' x%ﬁflﬁb'n made necessary the establish-| " the hands of Benjamin ¥ .'l‘:':oy. M;‘im'
i ment of some means of local trausporta- | M€ actual construction is held up pending
P tion. Stage' coaches  were introduced | M8 decision.
b in 1830, the first line mnning between! '~ The Broadway-Lexingten Route.

Bowling Green and Rleecker street. i The Broadway-Lexington avenue route

Two years later the New York and |favored by the Publio Service Commission

¢ Hudson River Railroad Company opened | @mbodies four or five of the nineteen routes
‘& horse car railroad—the first in this|originally outlined by the Rapid Transit
bo‘uhtry—running from Prince strect| Board. As amended it extends from the
morthward through tho Bowery and| Battery through Church and Vesey

Fourth avenue to Fourtesnth street. | Streets, Broadway, Tenth street and Lex-

L'Fhie tracks were flat iron bars spiked to | ington avenue to the north bank of the
'wWoodenties cut-from the dense woods a Harlem River. Here it divides, one
{ few miles further north. The cars were | branch running northeast t¢ Pelham Bay
\'designed by John Stephenson and closely | Purk. the o?her northwest along Jerome
xesembled the stage coaches then in ex- | avenue to Woodlawn.

veuse. The driversat on a highseat| The so-called Tri-Borough subway is a
head and operated the brakes with [ Proposed line planned by Chief Engineer
feet. . | Rice of the old Rapid Transit Board. It
his primitive’ method of transporta- | @xtands through Pelham Bay Park,
n did not prove to be successful finan- | through Westchester avenue and Southern
and the motive power was changed | Boulevard, under the Harlem River, down

#0 steam. The line was then extended: Third avenue and the Bowery to and

to Harlem village ¢1837) and later|across the Manhattan Bridge, under Flat-

p Chatham Four Corners. bush avenue extension, Ashland place,

1 'The era’of horse street cams did not| Fourth avenue and Fortieth street to
My begin until the '50s. The Sixth|Coney Island 'The Brooklyn portion of
pad Eighth avenue companies were char- | the Tri-Borough route coincides with the
sd in 1851, and the Second avenue,|proposed Fourth avenue subway. The

@ Third avenus and the Ninth avenue| Bronx portion coincides with one branch

pOm niel/in 1852. of the Broadway-Lexington avenue line.

jo Eleyated Lines anid What They Dig.| 1he Centre street l°°_l’ is intended to

The ﬂi‘st.é!e;'ated railway was com- :)l:‘owdmtcg‘qnectlg:dl:;: hl(»:tviv:en fu;:

: ree iver . It is a fo
5 mlul:lf;’ C:;";;‘r:g:" :‘: r‘:@;’:::‘y u,f;oem. track subway extending from the De'la.n-
e rg” o cox\;«istédlol‘ . single odr | °%Y street end of the Williamsburg Bridge
rated by an endless chain driven by ' ::at;_sh bflt!::re t;:m;tm':o; dm.','.’f,'ﬁlagli
s erdod e o endless | building at the end of the Brooklyn Bridge.
the elevated structure was extended :t 'iumttr::::::;t; n;ri:jh':usél].;s:?:ld
hirty-first, street and Ninth avenue. | g 50 T8 P L ERNC William‘al;urg Bridge

.ﬂeb;t:};:) ﬁ;'h";";';“':::w;iv;?;;e .‘;ﬁ'{:,g have their terminus below grougxd on the
g Becond avenue roads \",w" i"' haras | same level as the loop now bu!ldmg. "l‘he
i J | terminal of the Manhattau Bridge will be
! similarly arranged.

The Manhattan terminal of the Brooklyn
| bridge was reconstructed some time ago
| to permit of the physical connection of
| that structure with the underground
loop. This arrangement will permit the
Brooklyn Rapid Transit Company to
run its elevated trains over one bridge
| through the subway loop and back, to
| Brooklyn over one of the other twobridges,
providing an endless chain that can
handle an enormous volume of traffic
with ease and celerity.

Two Great Improvements,
8 upique conditions so compli- O_f the many great engineering under-
d idi .| takings now under way on Manhattan
o of providing’for in | Island the two greatest are the improve-

traffic that in 1875 the State 3 A g
tire p an act authorizing the | ment projecta of the Pennsylvania Rail-
igment by the Mayor of:New York 0l and of the New York Central. The

@sapecial hoerd- or eommi S,mmil’ennsy.lv_mxln is spending $100,000,000
&t would devote all its time and energy | I "S:hzt“’: ;mcz‘;':"’:“‘ of its former
ard, providing ¢ president, A. d. v )

R T8 Adiuse, meatis. ol The railroad has three objects in view:

BTG the Repid. First, it desi accessible terminal
In 1860 the Ranid Transi First, it desires an
7 i osit, Board oxzne in the heart of New York city instead

ato existence. In 1907 it was succeede
: bd of one remotely situated on the west

blic, Servi | ission op-

,) thm° PYP f?oc'vtb;l?g?'es.touum”mn . 'ha.:l: o;’ 1.!10"liudlo;‘1l Rhl;:‘t‘t,:r:‘d ;;n:IMI
- ; ’ wi owntown Man eans
The l'_uhl!.o Sen_lt‘.t‘— Commissien. of an unreliablée Terry servioe; second, it
.''The old Rapid Transit Board proved un- | wishes to obtain control of Long Island,
isfactory only because it did mot have | 5, undeveloped territory of great natural
T enough. 1t had the right to out- wealth; third, it aims to connect with
® néw routes but did not have the au- the New York, New Haven and Hartford
ority actually to construct them. 1t! Railroad system and so establish an
uld recommend future improvements ! 11 rail route between New England and
advise the correction of existing abuses | she South and West. These three are
lacked the power to order its recom; yne Jeading considerations; there are
: ndations or suggestions carried out. | a great many minor issues more or less

¢ The Public Service Commission, on the | ;1 viona
pntrary, has the right to command rail- To carry out its plans the Pennsyl-
¥ corporations to make such changes | vania has been obliged to undertake the
it may deem necessary and fur:her-ffouowing tasks: The construction of
nare has behind it the authority to en- |, tunnel from New Jersey to Long Island
orce its orders. | City, consigting of two single track iron
The first New York subway, the present | ¢, /pua beneath the North River, two
ourth avenue route, was planied in 1897 | gouple track tubes under Manhattan
William Barclay Parsons. In con- | 1sland and four single track tubes beneath
mm'ndouhle track roaflunder Broad- | the East River; the erection of vast ter-
y from the Battery to City Hall and a | mipal buildings above the main sub-sur-
r track road from City Hall norih- | 500 station between Seventh and Ninth
ard beneath Elm street, Fourth avenue, | avenues, Thirty-first and Thirty-third
y-second street and Broadway to!gireets; the establishment of terminals at
pty-sixth stroel. Here it divided into | Harrison, N. J., and Jamaica, L. I., where
o double track branches, the West Side the change from steam to electricity

division, which continued up on Broad- | «ij pe made; the building of a connecting

yl':e::gt;xl:?o'nlth;:: ;;’_‘; t‘i‘&f‘;‘g;'a::::;? viaduct and bridge from the terminal

]
f entrance in Long Island City across the
under the Harlem River to 149th tF .
. i East River at Randall’'s Island to the
t":};z:z :';:?';t? l‘ivn‘::e given to the | port \orris terminal of the New Haven
: A ; . |road, with a roundabout extension
st boyond.the 149th street station through East New York to Bay Bidge
: upid;:dx"lti;:mg l::? :::,;;’:;‘ :::]ncd for freight traffic; the elim;natign ;:t grade
el v - | crossings on Long Island and the elec-
on ;;"c: it ':;" ]alc_m% “e:;u;‘“t" trification of the subway divisions of

"::'farl:; ;x:nxol;la ‘r’;‘" and Boston | yha Long Island Railroad.

n Januarv. 1809, bids for the con- Trial Trains Late This \'e.-r.
mtruction of the subway were opened, and The tunnels have been dug, lined with
$3ohn B. McDonald's proposition to dig | iron plates and stiffened with a concrete

tunnel for $35,000,000, with $2,700,000  Jacket two feet thick. They will be ready

B for stations was’accepted. In March | for trial trains late in 1909 and will be

L ! opened officially in the spring of 1910.

B o e e, e o] work of the lanhatian torminai

d between the City Hall and 145th | has been erected and most of the stone
t. In November the East Side branch | WOrk set in place. The excavation of
opened between Ninety-sixth street | the Sunnyside yard in Long Island City

d the Harlem River. Early in 1005 the | is almost completed and preliminary
ptown division between South Ferry

TRANSPORTATION PROBLENS

YORK ISTO SPEND ITS

L BOW NEW
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& opening of all these elevated lines
g to the longitudinal development of
k attan, that is, its growth from south
north, rether than to its symmetrica!
expaneion to east, west and north.
peculiar configuration of Men-
tan Island, itg length out of proportion
j its width, and the existence of the
h and Eagt rivers— two greet natural
:that made New York cnd Long
pd diffeult of access -were the under-
Bg causes for the morthward growth
transportation lines and the lack of
asion east and west.

-

P

| work on the Jamaica terminal is pro-
. City Hail. and_the remainder of the | Sressing rapidly. The depressed passen-

% ; | ger and freight stations of the L. I. R. R.
-”Nfg: t‘.".‘;;:’" 1': lm':;: e};:'::t ‘:?;: | at Flatbush avenue were completed soma
Banch was extended to Kingsbridge, and | 1ime ago. Flectric trains now are oper-
gUSL, 1008, to the 212d street entrance | 8ted between this station and Hemp-
Wan Cortlandt Park. | stead, Valley Stream, Kar Rockaway
I and Rockaway Beach. The Long Island
: Brooklyn Subway, | City division is being connected with the
Brooklyn subway between the Bat- Rockaway division by means of the Glen-
isaid Borough Hall station was opened | dale cutoff.
puary, 1908. A few months later it| The Pennsylvaina proposes to electrify
extended to the Long Island Railroad | in the near future the two double track
on at Flatbush and Atlantic avenues. | divisions between Jamaica and Long
n_Jine is merely a continu-|[sland City, the Manhattan Beach di-
n of the Manhattan road. Its useful-| vigion, the North Shore division running
to the travelling public lies in the | to Port Washington, the branch between
that it partly diverta traffic from | Valley Stream and Garden City and the
y Bridge, and 50 lessens the | Long Beach division. An appropriation
agestion at the Manhattan terminal of already bas been made for electrifying
structure, | the Long Beach division and the work
Brooklyn spur is of great va.lue| will be begun this spring. After these
j the Interborough in that it forms a | lines have been completed the Oyuter Bay
to future subways in Brooklyn. The | branch will be elsetrified and the Montauk
jarth avenue (Brooklyn) subway was | division equipped with the-third rail as far
‘out by the old Ranid Transit board | as Babylon.
approved by the Board of Estimate In addition to the lww@tion of its
, 1007. 1t consists of a four track | suburban servioe tl ] grk Central
running from the Brooklyn end of | and Hudson Rives <hus planned
tan Bridge, under the Flat-|and 18 carrying o 1 "stupendous
extension to Fulton street, | undertakings whose total cost has been
under Fulton street and Ashland | variously estimated at from $50,000,000
p to Atlantic avenue and out Fourth (1o $75,000,000. The general scheme of
to Forty-first street. improvement calls for the removal of all
it divides into two double track | grade crossings, the depression and in-
one continuing out Fourth avenue | grease of the number of its tracks, the en-
Hamilton, the other running Inrgement of ita freight and passenger
Fortieth street, Now Utrocht | yards and the erection of a new terminal
Bighty -gixih street and Stilwell ihulldlnc which will be the largest and

v
h

BP0

1

el

. kY 2 F’ ¥ S g y
'mostelaborate structure of its kind in
Tunnel te Be Improved.
From Fifty-seventh street southward
in the Park avenue tunnel the roadbed
will be depressed and will spread out to
accommodate ten tracks instead of the
four in present use. The four inside
tracks of the proposed ten will-be used
a3 a main line entrance to the enlarged
upper yard, two tracks will be used for
switching and the outside four for sub-
urban trains, which will ocoupy a separate
lower level. The upper level for through
trains will have sub-tracks, while the lower
I\evol will bave a double track loop at its
south end near Forty-third street con-
necting with the tracks of the Fourth
avenue underground road.

The depression of the roadbed permits
the extension of Park avenue for its full
width along a steel viaduct above the en-
larged yard from Fiftieth to Forty-fifth
street and the connection by east and
west viaducts of the ends of streets be-
tween Forty-fifth and Fiftieth streeta
now separated by the terminal. Much
of the work has already been completed.
On the east side of the yard a large area
has been, excavated to the final level and
the greater part of the steel work installed.

The Central has completed the electri-
fication of its suburban tracks as far
north as Mount Vernon on the Harlem
division and Yonkers on the Hudson
River division. An electrified suburban
service now is in operation between these
two points and Grand Central Station.
Ultimately the electrio zone will be ex-
tended to White Plains and Croton-on-
Hudson. No steam locomotives now
enter the Grand Central Station or run
through the Park avenue tunnel south
of the Harlem River. Through trains are
coupled to powerful electric locomotives
at High Bridge, below which point steam
is entirely replaced by electricity as a
motive power.

Suburban trains are operated under
the multiple unit system, that is each car
contains its own motive power and may
be run independently. This method is
the one adopted by the subway and ele-
vated roads. Trains for points within
the present electric zone on the New York
Central leave the temporary terminal
under Lexington avenue,

The New York, New Haven and Hart-
ford Railroad is now operating motor
drawn trains between Gtrand Central
Station and Stamford, Conn. Suburban
trains running to points between Stam-
ford and New Haven and through trains
to Boston and other cities still further
east are drawn by steam locomotives.
Eventually the electric service will be
extended to Bridgeport and New Haven.
Between Grand Central Station and Wood-
lawn, at which point the New Haven
road branches off from the New York
Central and bears off to the eastward,
power is supplied to the motors by a third
rail. Above Woodlawn contact is made
with a heavily charged overhead wire.

Harlem Branch Improved, .

The Harlem branch of the New Haven
road has been equipped with six tracke
and i8 now being electrified. Several new
stations have been built between the
terminal at Willis avenue and 133d street
and the point of intersection with the main
line at New Rochelle. An agreement has
been made with the Pennsylvania Rail-
road whereby through trains from Boston
and from other points in the East will run
over these tracks across the New York
Connecting Railroad bridge to Astoria,
thénce through the-Pennsylvania tunnels
from Long Island.City to New Jersey
and over the Pennsylvania tracks to the
South and West. ... .

Freight traffic on the New Haven road
will be diverted via the Harlem branch
and Connecting Railroad route to a new
terminal at Bay Ridge, whenoe it will
be ferried across the upper bay to Green-,
ville, N. J.

The New Haven railroad, which now
uses the Grand Central Station, has been
looking around for some time for other
means of penetrating the lower part of the
city. TheConnecting railway route serves
very well for through passenger trains
and for freight trains, but is too round-
about for commuters. Connection with
| existing subway and elevated lines could
readily be established, but these are too
congested to handle additional traffic.

The solution of the problem liea in
projected subways, preferably the Broad-
way-Lexington avenue route. It is ex-
pected that the Naw Haven will either
put in a bid for this route and under-
take its construction or will enter into an

politan interests for its joint operation.
. Erie’s Great Improvement,

The Erie Railroad’s plan for transit
improvement includes a new terminal
in'Jersey City, a four track tunnel through
| Bergen Hill and ultimately the electri-
fication of its suburban service. The
present two track tunnel through Bergen
Hill acoommodates in addition to the
main line the New Jersey and New York,
the Northern Railroad of New Jersey,
the Newark branch and thé Greenwood
Lake division. The New York, Susque-
hanna afld Western now uses the Penn-
sylvania terminal in Jersey City. Under
the present arrangement the existing two
track tunnel has to he used for freight as
well as passenger traffic. The new four
track tunnel will be used for passenger
service only. ¥reight traffio will then
be handled entirely by the old two track
tunnel. .

The six tracks now in use will be merged
into four tracks west of Bergen Hill. Two
of these tracks will be used under ordi-
nary conditions for westbound traffic and
two for eastbound trafic. During the
morning and evening rush hours three
tracks will be used in one direction and
one for the lighter traffic going the ether
way. The Susquehanna will move from
the Pennsylvania stition to the new Erie
terminal and will use the old route of the
Greenwood Lake division across the
Haokensack- Meadows near Snake Hill.
The tracks of the Newark branch will run
north and east across the meadows from
Newark on a newly acquired 100 foot
right of way that connects with the
Greenwood Lake branoh over a new bridge
across the Hackensack River,

Bergen HIll Tunnels,

Bergen Hill will be penetrated by a se-
ries of tunnels alternating with open cuts
for a length of 4,500 feet. " The new hore
is situated a short distance south of the
old tunnel. The railroad tracks will be
forty feet above the present level at Pali-
sade avenue and will reach a. common
grade at Hudson County Boulevard. The
new terminal station will be set back for
a oconaiderable distance from the water-
front in order to permit trains to conneot
with the MoAdoo transverse tunnel from
Jersey City to Hoboken.

Passengers on the Erie will thus have
access to Manhattan thyough the North
River tunnels at Morton and Cortlandt
streets., It is estimated that the new
tunnel, electrification and terminal will
coat. $20,000,000, of whioh the cost of the
terminal alone is $8,000,000. The tunnel
work probably will be comploted by fall,

The *MoAdoo tunnels,” as they are

agreement with the Interborough-Metro- |

popularly known, inolude four single
track iron tubes grouped in pairs and
extending beneeth the Hudson River
from New Jersey to Manhattan. The
northerly pair extend from the Hgboken
terminal of the Lackawanna railroad
td the foot of Morton street, New York,
thence' under Greenwich 'street, Chris-
topher street and Sixth avenue to' a’
terminal at Thirty-third atreet. Interme-
diate stations are at Christopher. and
Greenwioh streets and at the intersec-
tion of Sixth avenue with Ninth, Four-
teenth, Nineteenth,  Twenty-third and
Twenty-eighth streets. A spur is to -be
construoted through Ninth street from
Sixth avenue to Fourth avenue, connect-,
ing the New Jersey tunnel with the Man-
hattan subyay. ;

The north tubes were completed in
January, 1908, and regular service was
inaugurated on February 25 from Ho-
boken to Nineteenth street. A short
time later the service was extended to
Twenty-eighth street. The south tubes
of the MoAdoo system extend from the
Pennsylvania Railroad station in Jersey
City under the North River and up Fulton
and Cortlandt streets to Church street,
where a big terminal building occupying
two entire blocks has been built.

One of the south tubes has been dug
and the other will be bored through
shortly. 1t jis expected that trains will
be running through both tunnels by July
1. Ultimately the south tubes will be
connected with the Interborough subway
by means of a short extension through
Dey street to Broadway. .

More Than 840,000,000 to Be Spent.

Besides the under river tubes » trans-
verse tunnel is beéing built that will run
north and south along the west bank
of the Hudson and will connect the Mc-
Adoo system with the terminels of the
Lackawanna, Frie, Pennsylvania .and
Jersey Central railroads. Altogether the
new transit scheme will cost between
$60,000,000 and $70,600,000, including the
downtown terminal and office building.

This is the third attempt to tunmel the
Hudson River. In 1874 D. C. Haskin,
a civil engineer, worked out a plan for
oconstructing a brick tunnel from Hoboken
to New York through which to bring the
steam trains of the New Jersey trunk
lines into Manhattan, with ‘a terminal
station near Washington Square. The
Hudson River Tunnel Company was
formed to carry out ‘the Haskin plan
and did construct 1,200 feet of the tunnel,
some under each shore and a little under
the river. Difficulties of construction
that could not be overcome were en-
countered. The company failed and
in 1880 the work was abandoned.

In 1890 the firm of Pearson & Son, the
constructors of the East River section of
the Penmsylvania tunnels, undertook
to continue the Haskin tunnel, backed by
English capital. But this company also
dropped the work after adding 1,800 feet
to, the Haskin tunnel. Pearson & Son
used compressed air in their work, and

*| that is said to have been the firat time

compressed air was used in horizontal
underground construction although it
had been used in mining shaft work.
The Pearson plan also was to provide
a tunnel to bring locomotive drawn
passenger trains into New York.

In 1902 William G. McAdoo organized
a company which took over the work
of the two predecessors. His idea was to
use electric cars to accommodate all of
the Hudson River passenger traffic through
two sets of tubes. A construction comse
pany was formed known as the Hudson
Companies, of which Walter G. Oakman
is head. Mr. McAdoo hecame president
of the operating company, called the
Hudson and Manhattan Railroad Com-
pany. The engineering ‘work was under-
taken by Charles M. Jacobs as chief and
J. Vipond Davies as deputy engineer.

The financial end of the operation was
handled by Pliny Fisk and William H.
Barnum of the banking house of Harvey
Fisk & Sons. This combination has ac-
complished the scheme that twice befare
had fallen through. The plan for the
mammoth terminal station developed
later on, when it was realized that passen-

| ger traffic would ultimately be exceed-

ingly heavy.
The Belmeont Tannel,
The Behnont, or Steinway, tunnel had its

| origin in a scheme started in 1887 to oper-

ate a tunnel railroad under Forty-second
street, Manhattan, from Eleventh avenue
to and under the East River to Long Island
City with certain branches to other pointa
in the Borough of Queens. The length
of the tunnel was to be five and a half
miles. The company wasa incorporated
'in that year as the New York and Long
Island Railroad. ;

In December, 1800, it got permission
from the New York Board of Aldermen
to carry on construction. In January,
1801, the State Legislature granted per-
miasion for work under the East River
and in October, 1891, the Common Council
of Long Island City gave the necessary
| consent for work on that side of the river.
Work was stopped in 1892 because of a
dynamite explosion in the Long Island
City shaft in which several workmen were
kiNed and hurt. A great deal of damage
was done to neighboring houses.

In 1004 August Belmont bought the
franchise of the road and effected eom-
promises with those who held damage
awards against the old company. Work
was resumed in 1905. ILegal complica-
tions between the city and the railroad
developed almost from the start, affect-
ing the franchise rights and the length
of the term of grdnt. ‘

The city contended that the franchise
expired on January 1, 1807. The courts,
however, declined to uphold an injuno-
tion restraining the road from carrying
on the work, holding that the difficulty
should be settled by a suit. 3
were completed early in 1807 and the
steel was ordered. The road was to
have been put in operation in June of
the same year, almost two years ago.
Meanwhile the legal complications re-
mained unsettled.

Early in 1908 the Belmont interesta
approached the Public Service Com-
mission with a proposition to sell the
road to the city for $7,230,476. 'The com-
mission, being without authority to buy
the road on behalf of the municipality,
made application to the Legislature
in March, ‘1908, for an extension of its
powers. A bill Yherefore was introduced
at’ Albany permitting the purchase,
but not stipulating terms or manner of
procedure, subject to the approval of
the Board of Estimate and Apportion-
ment. (lov. Hughes signed the bill
on May 22, 1908,

Tummel Matter in Abeyance,

Since then, owing to the condition
of the city's finances and the uncertaioty
as to the debt limit, the matter haa been
held in abeyance, although the Belmont
interests have made two other proposi-
tions to the Publlc Bervice Commlission
for the purchase of the tunnel and its
operation., As completed the tunnel
extends from Park avenun and Forty-
second atreet, adjoining the Civand Cen-
tral Blation, 1o and under the East River
to Fourth sireet, Loug Island qity. A

Borings’
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on the south side of Forty-second street,
100 feet “west 'of Third avenue, on the
site of one of the shafts used while actual
construction was going on.

'The tunnel contains two tracks ocon-
nected by a narrow loop at Forty-second
street and Park . avenue, that permits
cars operating in the .tunnel to sawing
around and return to Long Island City.
This loop was designed for the use of
trolley cars such as those now in use on
the Queens county trolley lines, con-
trolled by the Belmont interests. As
the engineers of the Publio Service Com-
mission pointed out in their recent report
upon the proposition of the tunnel com-
pany to dispose of the tube to the city,
the loop is at present too narrow to permit
the operation of traina made up of several
cars or the operation of single cars of the
subway type.

Shortly before reaching Third avenue
the twin under river tubes widen out
and unite to form a single large chamber.
In the area between the in and the out-
bound tracks west of Third avenue &
station is placed similar to the plat-
forms at express stations in the Manhattan
subway. Above the platforms is a mez-
zanine floor reached from below by a
number of stairways. From the mez-
zanine floor, two escalators or moving
stairways operate side by side, each
with a ‘carrying capacity of 10,000 per-
sons an hour. ' The' escalators are at
right angles to the tracks and have an
exit within the sidewalk line. They are
so arranged that in rush hours both may
be operated in the same direction.

The tunnel is far below the surface,
the top of the tube being over fifty feet
beneath the street level at Park avenuse.
The tracks are at least fifteen feet further
down. The unusual depth of the tunnel
is due to the sharp dip made in order
to pass under the bed of the East River
and also to the steep grade of Forty-
second street weetward from the river-
front. This great depth will prevent
interference of the Belmont tube with
future subways projected by the city.

The New York and Long Island Rail-
road intends to make connection with the
municipal subways, including the. pro-
posed routes orn Third and Lexington
avenues, the present Fourth: avenue tun-
nel and the proposed lines along Seventh
and Eighth avenues. In Long Island
City the tunnel comes to the surface east
of Jackson avenue, near the Pennsylvania
Long Island Railroad terminal. Physical
connection has been established with the
Queens county surface roads in Long
Island City and the tunnel could be placed
in operation within a very short time after
an agreement were made with a tenant.

Freight Problem.

The question of the removal of thesteam
railroad tracks of the New York Central
from the surface of Eleventh avenue and
the snbstitution of a freight subway has
@1 important bearing upon the transporta-
tion problem that faces New York city.
The Public Service Cominission has
been impresaed with an idea that seems
to be increasingly favored by competent
authorities, that the solution of the West
Side track problem must have a relation
to the general betterment ,of freight dis-
tribution jn the entire city and especially
in the Borough of Manhattan. Merely
to build an expensive railroad to perform
the same work that is now being per-
formed by the surface tracks would not
decrease the expense of the freight han-
dling. The plarthat will permit of adop-

tion should lessen the ‘cost of ‘handling | was widened not long ago to permit-the’
i ' ; establishment of physical

One of the drawbacks to the commercial | with the Centre street subway.
prosperity of the city is the great expense | ' The Williamsburg Bridge, known also

freight instead of increasing it.

of hapdling. freight. The amount. of
freight trucking is constantly increasing:
Merchants are' complaining becausa..of
the time taken and expense incurred
in receiving' goods from and delivering
them to the railroads and shipping lines.
The enormcus use of the streeis  for
freight purposes is a serious cbstacle
to passenger transportation. Surface cars
on some of the streeta.cannot transport
the number of passengers that they
should.
Wilgus's Plan, :
William J. Wilgus, former chief en-
gineer of the New York Central Rail-
road and at present head of the Amster-
dam Corporation, has presented .a plan
for an improved system of freight dis-
tribution throughout Manhattan that

has favorably impressed the Public Ser- |

vice Commission. Briefly outlined the
Wilgus plan is to lay out a general freight
yard on the Hackensack Meadows, in
which freight consigned to this city shall
be transferred to small cars and run by
electric power through a tunnel under the
North River and then into an underground
belt line encircling the waterfront of Man-
hattan Island, with branches to all the
important railroad and steamship docks.

These small freight subways would be
connected with the trunk lines terminat-
ing in New York and also by means of
the Hudson River tunnels with all the
main railroad linea terminating in New
Jersey. At each connection with these
main lines freight would be transferred
to small cars, from which it would not be
removed until placed at the door or
within the warehouse of the consignee,
Although the small subways would not
in the beginning reach all businesa
houses and freight handlers, yet as the
system increased nearly all might be
approached. -

Those responsible for this plan assert
that it would be practicable to remove the
car bodies from the small cars and without
disturbing their contents carry them by
horse or mechanical power to the ware-~
house of the consignes.

At récent public hearings on’the Wilgus
plan & number of other plans were pre-
sented, Congredaman Charles N, Fowler
of New Jersey filed a plan by which deep
freight subways might be operated by
an air current or eleotricity. The Mer-
chants Assoclation presented a plan for
an .elevated freight railroad and sug-
geations_were made by various organiza-
tion, suchas the Reform Club and the Cit;
Club.

. The East River Bridges.

At the present time there are four
bridges spanning the East River and con~
necting the weatern end of Long Island
with Manhattan. Taken in order from
south to north they are the Brookiyn
Bridge, the Manhattan Bridge, ¢the Will-
lamaburg bridge and the Queensboro
or Blackwell's ‘Island Bridge. The first
three are suspension bridges, that is the
framowork of the bridge proper is sup-’
ported by great cables made up of a mul-
titude of fine wires. The Queensboro
Bridge is a cantllever s‘ructure, whioly
means that its tracks and roadways are
held up by steel trusses. -

The Brooklyn and Williamsburg,
bridges have been in operation for some
time. The Queensboro Bridge will be
ready for trafflc In a few weeks. The
Manhattan Bridge still is under construc~
tion, but is expected to be completed by
danuary, 1010. A fifth bridgo across the
Fant River, known as the New York
Conneoting Railroad Bridge, has been

plagned, but as yet it actual construge

tion has not been undertaken.

join the Bronx terminal of the New Haven
Railroad with the Long Island City ter-
minal of the Pennsylvania Railroad.

The old Brooklyn Bridge, the granddad |

of all East River bridges, reachees from
Park row, Manhattan, to Sands and
Washington streets, Brooklyn. It com-
pleted its twenty-fifth year of service
on May 24, 1908. The bridge was begun
on January 8, 180, and was opened for
foot passengers on May 24, 1883. The
cable road was put in -operation on
September 24 of the same year, and om
duly 1, 1898, was leased to the elevated
railroad interests now merged iu the
Brooklyn Rapid Transit Company.
230,000 a Iday. ‘

The first day.the cable road was oper-
ated it"carried 8,528 passengers. This
was considered an enormousa rush. To-
day it is estimated that at least 200,000
persons cross the Brooklyn Bridge daily,
carried by elevated trains and by the |
three or four thousand trolley cars that
cross the big span during every twenty-
four hours. Pructically from that time,
and increasing up to the present,
the “bridge crush” has been a serious
problem for city officials and a source of
extreme discomfort and inconvenience to
residants of Brooklyn. ' 3

Minor iniprovements have been made
from time to time, but only recently has
any serious effort been made to abate
the nuisance and to provide fairly ade-
quate accommodations for the throngs
which travel back and forth across the
bridge every day.. The overcrowding of
the Brooklyn Bridge was due in the past
to two important defects in the transit
scheme. One of these defects was that
the Brooklyn Bridge formed the only
means of communication hetwesn Man-
hattan and Brooklyn outside.; of the
inadequate ferry service. The other was
that the limited space of the bridge end
was of necessity used as a terminal,-|
where outgoing and incoming:streams of
passengers were brought face-to face
within narrow confines. The result has
been a congestion equalled probably
nowhera else in the world.

Some slight deflection of traffig {from the
Brooklyn Bridge was accompliglied four
years ago by ‘the opening of ' the Will-
iamsburgh Bridge. The opening of the
Brooklyn extepsion of the subway in
February, 1808, also tended partly to
ameliorate conditions at the Park row
terminal. The effect of the opening ‘of
these two new lines of transit, how ”
was only temporary. The creasing:
population has once more swelled - tle
bridge crush to its old proportions. ;Fhe.
only hope of permanent relief lies ih: the
Manhattan Bridge and the Centre stieet’
subway loop now building. They will be
completed by January 1, 1910.

Temporary Rellef Measures.

Meanwhile ' temporary measures have
been adopted: The elevated tracks have
been extended across Park row to City
Hall Park, longer trains have been put'in
service and through cars have been run
acrosa the bridge at all times. Under the
old régime the antiquated cable cars were
rin aoross the bridge during morning
and evening rush hours, and breakdowns
ocourred with frequency .and regularity. |
Thisimprovement was inaugurated in the
spring of 1008, i

Recently mew loops for bridge local
trolley cars were constructed at the Brook+
Iyn end and the number of existing loops
for through trolley cars at the Manhattan

b

terminal was increased. The roadway

connection

as the New' East™River Bridge, extends
from Clinton street, Manhattan, to Have-
meyer street, HRpooklyn. The tower
foundations are laid at Delancey slip. and
ata point between Fifth and Sixth streets,
Williamsburg. . The bridge was erected
under the provisions of an act passed by
the Legislature’ in 1885. Three commis-
sionera were appointed by the Mayor of
New York and three by the Mayor of -the
old city of Brooklyn, the Mayors being
ex officio members of the oommission.
As a preliminary to its construction
existing charter rights were bought from
the East River ‘Bridge Company on De-
cember 18, 1805, for $200,000.. The com-
mission served until January, 1898, when
under the Greater New York Charter a
new commission was appointed. The
record commission ceased to have con-
trol when the revised charter went into
effect on January 1,1802, placing all bridges
under the jurisdiction of the Department
of Bridges.

Work was begun on the Manhattan side
on November 7, 1806. The suspension
cables were practically completed in
August, 1902, but a fire that destroyed the
temporary working = platférms ' and
damaged the Manhattan tower cansed
considerable delay. The bridge was for-
mally opened to foot passenger traffic
on December 19, 1908, a little over twenty
years after the opening of the first foot
bridge between Brooklyn and Manhattan.
Trolley service was subsequently inaugu-
rated.

Influence o Land Values.

On July 7, 1908, the first experimental
elevated trains were sent adross. Regu-
lar elevated service was ted
shortly after. An important feature of
the new bridge scheme was the widening
of Delancey street from the East River
to the Bowery. The new bridge had
an important effect on local land values,
notably in Brooklyn. It drew popula-
tion in great numbers from the lower
East Side and was largely -responsible
for the rapid growth of the Rrownsville'
oolony in East New York. ; ; 1

The Manhattax Bridge extsnds from
the foot of Pike street in Manhattan to
the foot of Washington street in Brook-
lyn, about half a mile north of the Brook-
lyn Bridge. The Manhattan anohorage:
is at Pike slip near Cherry street. The
Brooklyn anchorage is in the block made
by Washington, Plymouth, Front and
Pearl streets. The Manhattan approach
extends to Canal street and the Bow
and the Brooklyn approach to Willoughby
street. The total length of the bridge
proper is 2,920 feet; including the ap-
proaches the structure is 9,000 feet in
length.” Its. extreme width ‘is 120 feet
and its height above the river 135 feet.

The river span will be 1,470 feet long
and the shore spans from tower to anchor-
age each 725 feet long. The Brooklyn
and Williamsburg bridges have main'
spans of 1,506 and.1,800 feet and shore
spans of 080 and 398 feet respectively.

The Manhattan Bridge will be a double
decked structure. The upper floor will
have four trolley tracks and the lower
floor four elevated or subway tracks,
a thirty-five foot roadway and two side-
walks. Used to ite full capacity as g
railroad bridge the new structurs could
accommodate 350,000 passengers - cach'
way during the morming and evening
rush hours. This would relieve all con.
gestion on oxisting transit lines between

reet subway loop already referred {4
and the opening of the Flatbush avenu,
extension in lyn. i X
At present'the Publid’ Servioe ('om.
mission’s plans are phre in mystery,
Brooklyn elevated and trolley lines cara
not obtain access to the Manhattan Bridgs
until the Flatbush avemue. extenxion
is opened, graded and paved. The oy.
tension cannot be graded until sewrs,
gas and water migaim’and conduits have
been laid. These sub-surface improva.
ments cannot be Installed until the firsy
two sections of - the proposed Fourg,
avehue subway are bui!t. °

Plan Suggested 1n 150X,

The plan for @ bridge across the Fast,
River to relieve congeetion on-the Brook.
lyn Bridge wags suggested by Bridge (‘on-
missioner Shea to the Bosrd, of Publi.
Improvements on Januery 12, 1808, Mayor
Van Wyck submitted a plan for this bridgs
to the hoerd on November 3021808, and on
December 2, 1899, the Bridge Commissioy,
forwarded plans for a wire cable si..

sion bridge to the Secretary of Wy,
truction was authorized in January,
1900, Work was begum,in May, 160},
Title to the land was acqdired by the city
on Septémber. 14, 190L ' Differences; of
opinion over types of comstruction infl
because. of legal obstructions catised i
delay between 1001 and 1901 Thesp
finally. were settled and’ contracts wers
let.
.. Hirst of ell foundations for tho towem
were constructed, reaching down to hejl
roqk, 100 feet belowythe surface of the
river. Mesonry piers then ywere built ang!
the steel towers erected. Meanwhile
the grapite anchorages wetrs-constructed
The four suspension . es _haye been
spun from a multitudd of fine wires sull
‘tha slispénsion ropés supporting the stegl
#uperatructure havé been hung in pluce.
The fromework of the bridge proper
will be pieced together by Jine, 1900, |
_The_ roadways will be constructed,
the tracks laid and the electrical equig-
ment Installed. The bridge will be ready
for+raffic by January, 1910, ...

The Queensboro or Blackwell’s Island
bridge‘grosses the Fast River and Blgnk-
well’s Island. eonine¢ting the Borough o
Manlihttan from a pgigt. on Seoqnx givenge
between Fifty-ninth-ew inbiotH rtrog.
with the Barough of Queens a.t Jene sireet,
Long Island City.” Qround for the struc-
ture was brfoken as f2r back as 1892, hut,
plans did not reach the Secretary of War
‘until December 2, 1899.

‘. Coptruction was authorized in 1000
and ghe first contract was let on June 27,
1908. The spans were joined in March
and April," 1908, and the steel supersiruc-
‘ture finished on June 1, 1908. This work
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'was delayed six months by strikes. The
bridge will probably be opened for traffic
some time next month. X
. Tue Queensberd Brivge,
The Queemsboro Bridge is a canti-
lever structure consisting of five spans
of varying length with a long stretch of
steel and masonry approach at each end.
The total span of the cantilever section
is 3,725 feet. The length of the bridge
with its approaches is 8,231 feet. ‘Drig-
inally it was planned to equip thepridge
with two elevated triicis™in Zaddition
to the'four trolley tracks; the woadway
and the footpath. Later, when it wap
seen that there would eventually be a
heavy flow of traffic across the bridgs,
the plans were altered to permit the cons
struction of two additional elevated
tracks. It now appears from a repo:
of & body: of amgineers who exnminp%
carefully the big structure recently thal
only two of the elevated iracks'cin Le
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operated with safety. . . ' v
The New York ‘Connecting Railroad.
a subsidiary of the Pennsylvania Rail-
road, filed plans with the Municipal A%
Commission on'May 22, 1007, for its hugh
East River bridge, in accordance with
the provisions of the charter granted to
the company.' The new :structure wilt
be the heaviest steel bridge in the world.
It will be purely a. railroad bridge, and
will contain four sets of tracks, iwo for
passenger and two for freight traffic.
The bridge will sweep in a graceful curve
over Hell Gate, Ward’'s  Island, Little
Hell Gate, Randall’s Island and the Bronx
Kills, connecting Port Morris in The
Bronx with Astoris, Long Island City.

There will be a steel arch span of mors
than a thousand feet across Hell Gate
between abuiments. The' gfond towers
will be of granite and moulded concrete
and will be over 200 feet high. The carry-
ing capacity of the new bridge will be
about twenty times greater .than that
of the old Br ooklyn Bridge. . The relation
of :the Conneoting Railroad to the New
Haven and Pennsylvania systems has
been regferred to in‘the foregoing.

The Hendrik Hudsén Memorial Bridge. ,
for which ‘two seta of.plans were drawn.
is proposed to spart the Harlem Ship Canal
from Inwood, Manhattan, to Spuyten
Duyvil Hill in The Bronx and to connect
the extension of Riverside Drive with
Spuyten Duyvil Parkway. When the
bridge was first discussed in 1803 it was
thought that it would be completed this

.| fall in time for the celebration of-the tri-

centennial of the discovery of Hudson
River. The original utinun?:o‘il was
$5,000,000. This sum was appropriated in
1906 and plans for the structure were ac-
cordingly ' drawn: up. " The first set of
plans failed to meet with the approval of
the Municipal Art Commission and in 1907
a new set of plans was drawn. The re-
viged plana calF for a masonry structurs
that will cost in the meighborlicod of
$10,000,080.

The project for the establishment of &
bridge acroes the. Hudson Riyer to con-
fiedt New York city with New-Jersey fir-t
took definite shaps i, ruary, 1906,
through appointment: by the Governors
of the two States of a' joint commission
to consider the practicabiiity of the pian

The firet: report of this commission ws

hgnded in a year later. ¥t recommends
a suspension bridge situateqd -bstween
Fourteenth and Forty-second stregta wit!:
piers inside the bulkhead ling. ' The cost

ery | of the bridge afd’ anchorages was esti

mated at about $30,000,600. T
include the cost of approaches.’,
A second report by the commission.
submitted in December, 1908, outline!
threé sites, mty'-ﬂon'!h'i'ar?, 110th
street*and 178th stréet.’. OF the thres the
170th street site is oconsidered the most
satisfactory. The commission’s engi-
neers eatimate the cost of a bridge at
this polt at about $10,000.00#.

- 'The fitah monoged) 1#e, to bafilt in this

this spring over th»
three mile stretoh of the old City Isluu:!
horse car line connecting City Inlun!
with the Bartow station of the New Haven
rallroad in‘The-Brofix. Permission foi

idid not

.

the building of the line was granted by th

Publio Saryjoe Oomw; . Be
hind the enterprise is the- Hg\u‘un' -

rail Company, a conecern in which Bion I
Burrows and the other members of L

old Rapid Transit Commission are finan

Manhattan and Brooklyn. But the utili-
zation of the Manbattan Bridge is  de-
pendent upon two portant . faotors,
the "finding 'of w tenmnt for the  Centre

¥

|

of the road Lo City

olally interested. It the short

Line
ful it will be .gu:;" v.lwr
Bronx sod iower 'Westd
.;,:':':J' "\(;_& ™




